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(57) Abstract: 

PURPOSE: To operate valves securely and stably by 
providing side by side the movable ends of the first and 
the second laminate type piezoelectric elements 
combining the movable end to a displacement member, 
expanding and displacing them in the directions 
perpendicular to the displacement in the 
expansion/contraction direction of the both the laminate 
type piezoelectric elements, depending on the difference 
in displacement amounts of the both the elements. 

CONSTITUTION: The size of the first laminate type 
piezoelectric element 2 is made a and the size of the 
second laminate type piezoelectric element 3 is made b, 
when the driving voltage is not applied, and the sizes 
when the driving voltage is applied are made A1 and B1 
respectively. And when the voltage is applied to the 
elements 2 and 3 alternatively, the size difference 
between a and A1 , and the size difference between b and 
B1 are generated, the size difference are expanded by a 
lever 4, and they are shown as the movements and the 
positions of valves 9 and 10. In this case, when the 
displacement amounts of the elements 2 and 3 are 
changed by the residual strain properties of the 
piezoelectric elements themselves, the residual strains 
are accumulated with the relation of the passage of 
operation time, and the sizes A2 and B2 including the 



size errors are generated. However, the size errors M 
and AB of the residual strains, which are A2-A1 =aA, and 
B2-B1=aB, are offset each other, and the operations in 
the lateral direction of the valves 9 and 10 are not 
changed. 
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